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(54) IMPROVEMENTS IN AND RELATING TO BORE HOLE 
DRILLING 

DBS FBTROLBS, a French oorporato body, 
of 5 roe Mlclxel-Ange, Pub 16 erne! 
France, do hereby declare the invention, 
for which we pray thai ■ patent 
may be granted to us, and the 
method by which ft is to be performed, 
to be parti cuJaify described in and by the 
following statement: — 
The present indention U concerned with 



Furthermore, it ii essential to ensure a 
pBrfect aeal round the flexible hose so as to 
avoid the considerable danger if an eruption 
occur*, 

- Ac ^% to oae> »apeot of the present 
invention there Js provided a "rfed of 
exploratory drilling comprising drUUag a 
hole and MpUtng a tcbing .round the mil 
or the drfllod nolo abnultaneonaly with 

in and ingress of water. " nrlaeat^^»,rt^^_ aspect of tbs 

Known methods, in spite of Ae progress ^iS^^T J? P™^d a 

achieved, all have the common charac- 
teristic of protecting the drilled hole against 
caving in of the strata passed through by 
means of tubes which are sent down mm the 
doffing descends, TOa typo of protection 
which ia costly, due both to the time 



required to place the tubes In position and 
die msmdhandann Involved and to the cost 
of the tubes used, fa particularly trouble- 
some rn the esse where drUEng methods, 
known as rotary drilling methods are em- 
[toyed, because of a tons of power, due to 
rubbing of the drUllng tool drive shaft 
agalnit the walls of the bore hole, it added 
tothe above disadvantage. This loss of 
power may be considerable because this 
shaft may be as much as several miles in 
length. Furthermore, when the tools require 
Ranging It is necessary to nrfsa the drive 
which comprise* lengths of rod 
screwed one into the other* and unscrew It 
thus met easing the cost ptiee of thfa type oi 
protection. 

The method of bore-hots driumn called 
^ffWHffi^r Jichleve4aneta4van^^ 
rotary methodfa tecacse fho drive shaft ia 
f^cedby a flexible armoured hose for the 
tool driving motor and the flexible hose can 
be wound up or unwound by means of a 
SSJ?* 10 ^tlon, the space taken up by the 
g gflag platform can be rednced Tto atan. 
However tab method does not dispense with 
tt* need to protect the crffleabote using 
steel tabes to prevent caving in of the itratuT 



mettod of exploratory drifting comprrsins 
driffing a hole by passing a cduSgtool 
downwardly through the earth, mouldmn a 
tutnng around the wall of thn drilled hole 
simultaneously with tie downward 
movement erf the drfflma tool, to prevent 
3*J^<rf t^stram^m^orwntnr, 
2^?SSL ,a «Pf ad * b k member carried by 
the drilling tool is expanded laterally against 
ti^m^ed t^ao as topiwvnnt relative 
£ST#?^ *f™**JtofXFmA*U> member 
rathe taWnK and a force is exerted be- 

to jarogresa downwardly. 

Th us, on the surface, instead of having a 
large itock of pipes always available, which 
are assembled one to the other as drOfing 
P^Pt 0 "' tt » only neeeasary to have 
aj^Qable a stock of moulding «wOerials 
S^LXXR*** ^ aCTro^TtanVi! 
from which they ore led into a tutnng former 
connected with and above the drlmantooL 

strnported hnrnediately after drilling. 
Ttoa portion of tobtng in the process of . 

drfUed strata by a sleeve which b moulded 

fcntlveiy protected during Ita nsouldinB 
pvoceas because his enough to esturethat 
the ilecvo former and drffiing tool holder 
w^ectivelv sealed lor tS^btag fcrmcT 
to bo protected from the strata annVaTa 
result, all water ingress. 
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According to a further am** ~t *v« 
present imSnHoa SSThTI^ 



a motor for rntattoa tho tool P**?**™ greater Than *SOO ban 

over a temveratum n^. ~« w_t_r '^T- 1 *" 1 ? 
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Figure 6 i* a dlaaiainmmtic iUnitratlon of 

g^lhigm^ cWofthe machine of 

oontrob for cxmtrcJIiM the 
tocent of ito machine of Ffeut* ™ 

fJS^^^ ^ tool 2 and whlco nil* be S 



between 0* and 
poW ■* °«n* lem than 70 

nsjuOi e.g. mud, circulate*, thai rtfw^T: 
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"J"* Io*im» 15 sad 16 are tmhi wM**. 

feSf* 1 dr i l ? 21 To^3S^SSfa£ 
termor muemhly all that it mSwJv 

reparation of the hardS or A 
heated b|h«athS «wL f 5? 

"S^ 0 ^* *e*tfag atemcnt 30. 
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svh the drilfing depth thus 
m lection pressure for the resins at former* 
15 and 16 which to 30 bare higher thin that et 
the bottom. Flexible hexes 33 and 34 are 
heeled thus ensuring that the viscosity of 'ih* 
msterial is not lowered. A Tarve 37 enables 
the Introduction of hardener Into a static 
mixer 38 to be stopped. Ttda allows static 
mixer 38 to be drained ol hardener, m the 
event of a temporary atop la drilling, before 
valve 39> which controls the feed of rat* to 
injection zones 19 or 20, according to 
whether tubing 8 or ileeve 6 is being msde. 
is dosed. It will bo understood that two 
assemblies exist similar to that shown In 
Figure 6, one for the sleeve 6, the other for 
the tubing 8. 

Thus K will be understood mat circuits 5 
and 7> illustrated In Figure 1, each comprise 
two ohanneli, one lor the resin and the other 
for the hardener, the channel for the latter 
being provided with a valve such as 37 
located on the ialet side of a static mixer 
such as 38* Likewise, valves such as 39 
control the flow of each of me resins and 
they are located one in dsannel 7 near In- 
jection sane 19 and the other in channel 5 
near injection zone 20- 

The advancement of drilling and the 
forming of tubing 8 and Its ileeve 6 are 
carried out as Illustrated dlagammetkwTly 
tn Figures 3 to 5. In Figure 3, tWreell and 
12 are fflustratod deflated end inflated 
respectively. Sleeve It U fast with body 10 
and descends with body 10 as a result of ou 
pressure, in the general circuit 23, exerted 
on piston 40, hut with body 10, under the 
control of control unit 9 (Figure 8% Oil 
entering the top part of cyhuder 42 via 
carouit4l pushes the ciston down, sleeve 12 
remaining firmly applied against tubing 8 by 
mvioeamrlatian of Hie ileeve. Thus, at tool 
2 progresses downwards, body 10 descends 
relative to sleeve 1Z Pointers 15 and 16 test 
with body 10 also descend and. during this 
movement, a certain amount of resm is 
extruded in aone 20 to form sleeve 6, the 
rain, gradually polymerising in the regions 
of the heating element 18. whereas resm 
extruded m zone 19. the flow of which Is 
different from the resin used in the making 
of sleeve 6. polymerises near heating 
element 17 to form tubing 8. It is of course 
understood mat the quantities Injected are 
in proportion to the downward progress of 
the tool and the thickness of Che respective 
sleeve or tubing. For example, the sleeve 6 
may be about 10 mm Cluck and the tubing 8 
about 50 oret thick. The control unit 9 
controls the supply of reams. 

The tool continues to advance downwards 
until piston 40 reaches the bottom of 
cylinder 42, Figure 4, This leads to the 
immediate inflation of sleeve 11. Figure 5, 
which holds the body 10 while sleeve 12 fa 



deflated to enable it to lake up a lower 
ation as the result of injection of oil into 
^ pert of cylinder 42 located below piston 
40. The automatic inflation of sleeve 11 may 
be ensurod by an electrical Impulse from an 
end of stroke stop 58. the uomuse being 
transmitted by wire 61 to control unit 9, 
Figure 8. As solenoid flap valve control 
circuits which control hydraulic feed to the 
hydreoKo circuits are well knowu. details of 
the various circuits ensuring teflaikm and 
deflation of the sleeves have not been 
illustrated. Thus, during a period of time 
which may be very short, sleeve 12 moves 
down to a lower level so that when the top of 
cylinder 42 is close to piston 40, all that Is 
necessary is to apply oil under preiSttre once 
again inside sleeve 12 and release the 
pressure inside sleeve II to return to the 
final conditions illustrated in Figure 3. For 
trnsmrrpose au end of stroke Stop 59 may be 
usedwfueh sends a releasing impulse by 
wire 60 to control unft 9 (Figures 1 andfMpi 
Figure 8, then, art found the oil circuit 23, 
ream supply circuit 5 and 7 and mud circuit 
4 comprising a down _ohancel 4e and an up 
channel 46 In 
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and an up 

._ none Z» Figure 7, 

A high pressure pump 45 supplies the oil 
necessary to taflaia formers 15, 16. shield 22 
and sleeves 11 and 12. A first circuit 43 leads 95 
to controls CIS, Clu and €22 for inflating 
formers 15. 16 and shield 22. In the same 
way a second circuit 44 leads to controls CI 1 
and C12 tor sleeves 11 and 12. The assembly 
of circuit* 48, 49 and 50 controlling controls 100 
CI 5, C16, and C22, and circuit* 46 and 47 
controlling controls Cll and C12 are placed 
under the control of the general control 51 
for advancing or stopping the forming 
machine and m consequence piston 40, the 105 
movement of which depends on the oU led 
via circuit 41. Circuit 41, serving channels 
C42c and C42* controlled by control 
channels 62 and 63 from the general control 
51. enables, via channel Otis, the drill to 110 
advance downwards and the sleeve 6 and 
tubing 8 forming machine to descend 
simultaneously, and enables, via channel 
C42fr, cylinder 42 to descend after deflation 
of sleeve 12. Wires 61 and 60 transmit the 115 
Impulses sent out by the end of stroke stops 
58 and 59 to the general control 51 in order 
to control the automatte sotting in motion of 
the Inflating and deflating operations for 
sleeves 11 and 12 via control channels 46 120 
and 47. The mud circuit 4 is also placed 
under the control of controls OB, CP and 
CO for three valves ELF, G (Figure 7), these 
ced under the control of 



controls being plac 
control unit 51 by 



64, 65 and 66. 125 



Valves B and F may be closed in the event of 
the forming machine being stopped or due 
so detection of a high pressure zone by 
detector 53 coupled to control unit 51 by 
C53. In this Ohutratkm, the none Includ in g 
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the tube making machine, and the Inflatable 
"eeves, hu been Indicated by the letter 
• Tlie moulding hu been intfioated by 
the Utter M. Am far as the mud clrcull b 
couccnwct, it is seen that it ii Cad in by 
flasdbl© how 3 and returned by channel 4h 
In annate r section A. Supply drceita 5 and 7 
for resins and hjxdmter* are placed under 
the control of controls C35, C36 and CIS 
C36 as weU M controls C37 and C'37 
controlling valves 37 for the hardener 
cbnulti and C 39 and C '39 controlling ▼alvea 
39 for the resins supply. A channel 54 
connects control unit 51 to controls C35 to 
C 36 thus bringing the resin flow under a 
control relative to the speed of advance by 
any desired method, channel C53 also 
enabling this flow to be brought under »' 
conhrol jretatlve to the nre*«nTejdstma at 
the bottom at the ditlfiag transmitted by 
pressure sensor 53 by any desired method; 
Control unit 51 is operated consequently 
*rom the surface by fine T. 

In addition to these controls, a dotted fine 
C 53 has been illustrated to Show a special 
cwreecuon the object of which 3. to sendT 

connection 55, enables the flow of resins lo 
be stopped and heating of heating elements 
17 .* Btf . 1 *- of *>*mers 15 and 16 to be 
swncbed otf» by tneanm erf connection 56 for 
controEng the closure of the mud circuit 
valves B and P sad by moans of connection 
57 for controlling the Inflation of sleeves It 
end 12. with the object of locking the 
machine and proceeding to insert a cement 
plug. 

As these various circuit* can be of any 
form and as they are not part of the in- 
vention insofar as the application of the 
units, which can be obtained from trade 
sources. Is concerned, .it has net been 
deemed necessary to illustrate In detail 
each control, whose structure may take any 
form. The control of resin flow Emits such 
"° wa to * rate of Increase of 10%. Thus, 
aven if the ooze hole peases through en 
underground cavern which may be present 
In the strata, the increase In resin flow^S 
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on£ lead to a slight increase in _ 
tubing fhiefcoflues m the region of the 
casern, Again it will be noted ihal although 
such caverns are arosOy filled with waterTit 
U ehrayi possible to make the sleeve 
because the material thereof faj selected to 
be able to polymerise In water. As the tuning 
^protected by the sleeve, the tubing can 
sun be moulded normally. 

n drlUbg must be Interrupted, Che flow of 



the bottom of the drilling. Thus the 
tetracUWe toot X during it/descenV ad* 
vances its head gradually downwards in the 
tubbig and cute a wall to e truncated shape 
untU meeting upwbhth* protecting sleeve. 
Ttt^uncalecf shape cutting may alter- 
Ha^vetybe earned out by a&ring sleeve. 

Srfiw^f i b ***** 3»* *bove the 
dsumm tool. If a cement plug has bean 

5SE!^£Jr *™ k «" *P *V means of the 
ggang JtoOj the preaanre at the bottom 

^SSL^t!^ on Che 

toaetoe In the cunventional way. When 
foramr 15 reaches the point where the 
KiS^fLJE 01 **? ^eminences, resin is 
fleeted wi^t^hardener thus forcing out 
the mud, then the control! are set for the 
feed _ of hardener and resin. While the 
machine is descending and as soon m 
termer 16 reaches Oie boUom end* the 
truncated cone, the controls are set for 

perfect Joint is made between the earlier 
tubtag and a new section of tubing, the end 
ofthe new sleeve betna held between two 
truncated layers of tubing resin. Thus the 
machine constructed enables a perfect 
totagjednt to be made niter an to- 

^^^^^tthat the thermolisrdening 

stoeve end tubing csa be of any sort 
l^ovlded that maS mechanical pcpemti 

veational tubing. Thus the invention en- 
wmpaases the case of forming a tubing B 
without mating a sleeve 6. ^ 

In addition to the above-mentioned 
3fP£*$* * *> ■aybc^ho4edraSng 
*iih slmtuWous forming of tubing con- 
ttouously. the stopping and the iestutmg of 
the downward advance, the maclusecen 
also be used to make the internal sleevein* 
of tubes eve* if filled wlthwato^r^rnakf 
™ tntarnal sleeving of e punctured or 
completely caidhedtubo. 

♦J?^^.** 5 Contro *« &» advancing the 
toe* dewnrwerdi by moans of sleeves ft, 12 

the assembly to a desired depth, is for 
™™P[* when restarting the tubing process 
witt the object of coWetug g P t» 
previously formed potSwL^ 
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WHAT TO CLAM IS>— 

~hJ$*t ^i^S? <* v&mtnry drilling 120 
comprising drilling a hole and mouldingi 
tubing around the wall of the drilled hole 
w»^sn«)udywith nrfflmg of the hole, the 
tubeprevcmtuig caving InTrf the strata end 
ingress oi water. 

moulding a tubing around the wall of the 



i^ener is stopped by nieens of valves 37 
■tod the resin circuits are drained of 



innoe oy msctunmg me Inner wait of the 
bottom, part of the tubing m few yards above 
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£iHSiJi ole »^^t«iooQsIy with the 
oo^nirani raovemeni of the drflltofi tool to 
P^tm oavfag, fa of fee ^tmaE^Ss; 3 
ca?!w t^?* JX,. member 

prevrot »l«rtvo movwnem terpen Ota 

^,Ai^ Brte l.^ tw » ea «tattoaarr 
expendable member and On drfllliiB toolto 
caue the drilHog loci Id d£r£ 

JL tv^H «*^akg to' dabt 3, in 
whfe*, the mouWabfc materia s e thermo- 
tawdentag materia] which fa htmti after 

to being heated. ™*°™ u 00 °™ pnor 

•J"«"a dtoactlr again* the^nSl oftSed&ed 
7. A method aaco^lng to cbdm 6, la 
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byaxtnidtag awuldebie nrntariSoSator 
^ » n , jnJf°aoii aono «ioaDdlh^ wStf 



%7^ d ^StefS^ 

»mul.r akw with reapect tb^bSdTa 

^^„"? al *>« •na'oriJ to the taJeetSS 
some of tha toMof former. 
n i ^ f^S" 8 «»ordmg to either claim 
ro «ai d body and poaroooed below*. 

fewSi?" 0 '' former tarma m 

tojectam aone at Hi lower eod. isd XS 

15 A*? ac, ??".. M * 0 ** a a to any of ebima 



mU^m* *■ W ™ h nid body carries an fa*. 
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after extruaon. 

*9tjj ***** the mottlotig of^rieeJe^b 
Redout ecree^dfrcS^Sck fr^S?* 

iected niatarfafe eiT«i£-— * in " 
■.aintaia a eooetent thfeJou 
end sleeve when pasafnt 
deraround cavern. 

wJ£h^J*&fc*. te ca«Tyfrig out the 
method of claim I, caarpdaW a JrifflJ! 



ueevela fiiomxted on a erflnder Osee^dT^ 
terdfag into a atatte mlaor teim^to^ 



. ^ . materiala to^^l^HJE ^L.^ 
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the flow 



pressure bi the bottom of a 
drilled and tor continuing 
moulding mstetlsL 
22. A Tnaf.hhm according to claim 21 
5 when dependent on claim 19* In which laid 
control menu is adapted to act on reception 
of an impnlae from the pressure sensor such 
that, when the pressure sensed try the sensor 
exceeds a predetermined vahte, said control 

10 means causes the delivery of mud to the drill 
cool and to stop, both the sleeves to inflate, 
the or each hardener delivery valve to dose, 
the or each delivery valve for the moulding 
material to close at the outlet from the or 

1 5 each static mher once the mixer has bean 
drained of hardener, lie switching off of the 
or each heating element circuit and a halt to 
the machine's progress downwards. 

23* A machine according to any of dene* 

20 20 to 22, in which aaid control means tn- 



PVtnUd forHar 
PuHlsned fay cho 



dudes means for automatically setting in 
motion the Inflation of the first sleeve 
deflation of the second sleeve enjS its 
descent under the control of a first end of 
stroke atop in said hydraulic $aok. a second 
end of stroke stop being connected to means 
for setting In motion inflation of the second 
sleeve, deflation of the first sleeve and the 
filling of the other annular chamber in said 
hydraulic Jade 

2A A method of exploratory drilling 
substantially as herein described. 

25- A machine for exploratory drilling 
substantially at herein described with 
reference to the a ccompa nying drawings, 

A. A. THORNTON & CO*. 
Northumberland House, 
303—306 Hl^ Hotborn, 
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